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SPECIFICATION 
Soft capsule preparation 

Technical Field 

The present invention relates to a soft capsule preparation with long-term 
stability which comprises (2E,4E,6E,10E)-3,7, 11, 15-tetramethyl-2,4,6, 10,14- 
hexadecapentaenoic acid useful as a medicament for suppressing recurrence of 
hepatoma. 

Background Art 

Prognosis of hepatoma is extremely poor, because recurrence is observed at a 
yearly ratio of about 25% after therapeutic treatment. Accordingly, one of 
outstanding important objects is prevention of recurrence of hepatoma, as well as early 
detection and therapy of hepatoma. 

(2E,4E,6E,10E)-3,7,ll,15-Tetramethyl-2,4,6,10,14-hexadecapentaenoic acid 

(hereinafter sometimes abbreviated as "NIK-333" in the specification) is known as a 

compound having effects on delay or prevention of recurrence after therapeutic 

treatment of hepatoma. Muto et al. reported that, throughout a one-year oral 

administration of NIK-333 to patients after therapeutic treatment of hepatoma, the 

compound was revealed to have a high safety and suppress recurrence of hepatoma, 

thereby increased survival rate of the patients (New Eng; J. Med., 334, 1561, 1996; 

New Eng. J. Med., 340, 1046, 1999). 

However, NIK-333 is unstable under light, heat, or oxygen, and susceptible to 

oxidation. Therefore, various techniques are required for preparation of 

pharmaceuticals. Including lipophilic vitamins as typical examples, most of lipophilic 

medicaments are unstable under light and heat and susceptible to oxidation, and thus 

various stabilization techniques are known for preparation of pharmaceuticals 

comprising these medicaments. As for preparation of pharmaceuticals comprising 

NIK-333, a method wherein a polyprenyl compound is dissolved in peanut oil to 

prepare a solution is disclosed in Japanese Patent Publication (Kokoku) (Sho) No 

63-32058 (1988), and a pharmaceutical preparation formulated by filling NIK-333 

together with peanut oil into a capsule is disclosed in Japanese Patent Unexamined 
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Publication (Kokai) No 10-167960(1998). However, the pharmaceutical preparations 
obtained by these methods still have a problem of instability and are not satisfactory 
for a practical use. 

Disclosure of the Invention 

An object of the present invention is to provide a soft capsule preparation with 
long-term stability which comprises NIK-333. 

The inventors of the present invention conducted various researches to provide 
a NIK-333 soft capsule preparation with long-term stability. As a result, they found 
that the above object was achievable by dispersing NIK-333 in a vegetable oil and 
filling the resulting dispersion in a soft capsule having a light blocking effect. The 
present invention was achieved on the basis of these findings. 

The present invention thus provides a soft capsule preparation which 
comprises a dispersion of (2E,4E,6E,10E)-3,7,H,15-tetramethyl-2,4,6,10,14- 
hexadecapentaenoic acid in a vegetable oil filled in a soft capsule comprising a shell 
having a light blocking effect. 

According to a preferred embodiment of the present invention, provided are: 
the aforementioned soft capsule preparation, wherein the dispersion comprises a 
surfactant; the aforementioned soft capsule preparation, wherein the vegetable oil has 
an iodine value of higher than 100; the aforementioned soft capsule preparation, 
wherein the vegetable oil is a soybean oil or a sesame oil; the aforementioned soft 
capsule preparation, wherein the shell having the light blocking effect comprises a 
light blocking agent; the aforementioned soft capsule preparation, wherein the light 
blocking agent is titanium oxide and/or yellow ferric oxide; the aforementioned soft 
capsule preparation, wherein the shell consists of succinyl gelatin; and the 
aforementioned soft capsule preparation, wherein the surfactant is one or more 
surfactants selected from the group consisting of glycerol monostearate, sorbitan 
sesquioleate, polyoxyethylene sorbitan monooleate, and sucrose fatty acid ester. 

Best Mode for Carrying out the Invention 

(2E,4E,6E,10E)-3,7,11,15-Tetramethyl-2,4,6,10,14- hexadecapentaenoic acid 
is a known substance disclosed in Japanese Patent Publication (Kokoku) No. (Sho) 
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63-32058 (1988) and J. Chem. Soc. (c), 2154, 1966, and readily available to those 
skilled in the art. 

As the vegetable oil, natural vegetable oils derived from plants may be used, or 
modified oils obtained by modification of natural vegetable oils, or synthesized oils 
having similar properties to those of natural vegetable oils or modified oils may be 
used. Typical examples of the vegetable oils include soybean oil, cottonseed oil, corn 
oil, safflower oil, sesame oil, coconut oil, olive oil, rape seed oil, and the like. As the 
vegetable oil, oils having an iodine value of higher than 100, preferably an iodine value 
of 104 or higher are preferred, and a semidrying oil (which has an iodine value of 
higher than 100 and less than 130) or a drying oil (which has an iodine value of 130 or 
higher) is preferred. A nondrying oil (which has an iodine value of 100 or less) may 
sometimes cause insufficient NIK-333 stabilization. The iodine value can be 
calculated by, for example, the Wijs method described in "Test method for oil and fats" 
of the Japanese Pharmacopoeia. The relative density of the vegetable oil is, for 
example, 0.914 or more, preferably 0.917 or more. An upper limit of the relative 
density is, for example, about 0.922. Preferably, soybean oil or sesame oil may be 
used. Two or more types of vegetable oils may be mixed and used. When a 
dispersion is prepared by dispersing NIK-333 in the vegetable oil, a surfactant can be 
used. Generally, surfactant is preferred to be used. As the surfactant, examples 
include glycerol monostearate or sorbitan sesquioleate as a low HLB surfactant, 
polyoxyethylene sorbitan monooleate as a high HLB surfactant, sucrose fatty acid 
ester, and the like. Preferably, a combination of a low HLB surfactant and a high 
HLB surfactant may be used. For example, a combination of polyoxyethylene 
sorbitan monooleate and glycerol monostearate is preferred. Although it is not 
intended to be bound by any specific theory, a low HLB surfactant contributes to add a 
thickening property and a suspension stability, and a high HLB surfactant contributes 
to form a dispersion in the gastrointestinal tract when the preparation is administered 
to a living body. 

Further, a suspending agent may be used. As the suspending agent, 
examples include yellow beeswax or white beeswax, glycerol fatty acid esters, and 
hydrogenated oil. 

As the shell of a soft capsule, examples include gelatin, succinyl gelatin, and 

the like, and succinyl gelatin is preferred to be used. 
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The shell having a light blocking effect can be obtained by adding a light 
blocking agent, which inhibits absorption of lights such as ultraviolet rays, to an 
ordinary shell consisting of gelatin, succinyl gelatin, and the like. 

As the light blocking agent, an ordinary light blocking agent such as titanium 
oxide can be used. When a light blocking effect is insufficiently achieved by using 
only titanium oxide, other light blocking agent (for example, a coloring agent) is 
preferred to be used in combination. As the light blocking agent, agents which 
neither interact with NIK-333 nor leak in a dispersion contained in a soft capsule 
should be selected. 

As the light blocking agent, an example includes titanium oxide, and further 
examples include agents conventionally used as a light blocking agent or a coloring 
agent, such as yellow ferric oxide, food yellow 4, food yellow 5, food red 3^ food red 102, 
food red 105, food red 106, or red ferric oxide. In the present invention, a combination 
of titanium oxide and yellow ferric oxide is most preferably used. 

According to the present invention, addition of concentrated glycerol or 
D-sorbitol as a plasticizer in the shell is often preferred. 

The ratio of each ingredient in the dispersion filled in the soft capsule 
preparation is not particularly limited. Generally, each ingredient is used in the 
following range. 

The vegetable oil is used in a ratio of 0.5 to 10 parts by weight, preferably 0.7 
to 3 parts by weight based on NIK-333 (as 1 part by weight). The surfactant is used in 
a ratio of 0.05 to 0.4 parts by weight, preferably 0.02 to 0.2 parts by weight based on 
the vegetable oil as 1 part by weight. The light blocking agent may be used in an 
amount that is sufficient to almost completely inhibit the absorption of lights such as 
ultraviolet rays, and generally used in a ratio of 0.0005 to 0.05 parts by weight, 
preferably 0.001 to 0.01 parts by weight based on the shell as 1 part by weight. A 
particle size of NIK-333 in the dispersion is not particularly limited, and may be, for 
example, 30 to 50 ix m. 

The soft capsule preparation of the present invention can be easily prepared 
by filling the dispersion comprising NIK-333 inside the capsule shell by an ordinary 
method and sealing the capsule. 

Examples 
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The present invention will be explained more specifically by referring to some 
typical examples falling within the scope of the present invention. However, the scope 
of the present invention is not limited to the following examples. 

Example 1 (Stability test) 

NIK-333 was filled in a sealed bottle and the bottle was put into an aluminium 
bag. This sample was stored at 25°C, and after 0, 1, and 3 months, the peroxide 
values were measured. The results are shown in Table 1. 



Table 1 



Storage period (month) 


0 


1 


3 


Peroxide value (meq/kg) 


0.4 


6.2 


14.4 



Example 2 (Stability test in various oil) 

NIK-333 was dispersed in each of soybean oil, sesame oil, peanut oil, or 
medium chain triglyceride (MCT) (33 w/w%), and each dispersion was divided in brown 
vials. The air in each vial was replaced with argon gas. The dispersion was stored 
at 25 or 40*0, and after 0, 2, and 4 weeks, the purities were evaluated by HPLC. The 
results are shown in Table 2 and 3. 

Table 2 

25°C storage (NIK-333 residual rate(%)) 



Storage period(week) 





0 


2 


4 


soybean oil 


100.0 


100.0 


100.0 


sesame oil 


100.0 


100.1 


99.4 


peanut oil 


100.0 


99.9 


97.1 


MCT 


100.0 


67.7 


17.5 
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Table 3 

40°C storage (NIK-333 residual rate(%)) 



Storage period (week) 





0 


2 


4 


soybean oil 


100.0 


98.2 


99.2 


sesame oil 


100.0 


99.8 


98.5 


peanut oil 


100.0 


98.0 


63.3 


MCT 


100.0 


54.4 


0.0 



Example 3 (Preparation of a dispersion) 

NIK-333 150 mg 

polyoxyethylene sorbitan monooleate 15 mg 

glycerol monostearate 6 mg 

soybean oil 204 mg 



Soybean oil, polyoxyethylene sorbitan monooleate, and glycerol monostearate 
in the above formulation were heated for dissolution, and then cooled. NIK-333 was 
mixed and dispersed in the mixture, and then the mixture was degassed to obtain a 
dispersion. 



Example 4 (Preparation of a soft capsule shell) 
succinyl gelatin 134 mg 

concentrated glycerol 27 mg 

D-sorbitol solution 27 mg 

titanium oxide 1.3 mg 



The concentrated glycerol, D-sorbitol 70 % solution, and titanium oxide in the 
above formulation, and water were stirred to obtain a dispersion. The dispersion was 
added with a solution of succinyl gelatin heated at 60t, and stirred for dissolution. 
The mixture was degassed under reduced pressure and the viscosity of the mixture 
was adjusted by using purified water to obtain a soft capsule shell. 



Example 5 (Preparation of a soft capsule shell) 
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succinyl gelatin 134 mg 

concentrated glycerol 27 mg 

D-sorbitol solution 27 mg 

titanium oxide 0.7 mg 

yellow ferric oxide 0.5 mg 



A soft capsule shell was prepared in the same manner as that of Example 4, 
except yellow ferric oxide was used. 

Example 6 (Photostability test) 

The dispersion obtained in Example 3 was filled inside the soft capsule shell 
obtained in Example 4 and 5 by using capsule filling machine (Leiner-manufactured 
rotary-type filling machine). The soft capsule preparations obtained were subjected 
to a photostability test (overall illumination 1.2 million lux*hr), and the NIK-333 
contents were measured by HPLC to obtain residual rates. 



Table 4 

Photostability (NIK-333 residual rate (%)) 





Before irradiation 


After irradiation 


Example 4 


100.0 


98.3 


Example 5 


100.0 


100.0 



Example 7(Preparation of a pharmaceutical composition) 
NIK-333 75 mg 

polyoxyethylene sorbitan monooleate 8 mg 
glycerol monostearate 3 mg 

soybean oil 102 mg 



A pharmaceutical composition was prepared according to the above 
formulation in the same manner as that of Example 3. 

Example 8 (Preparation of a soft capsule shell) 
succinyl gelatin 78 mg 
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concentrated glycerol 16 mg 

D-sorbitol solution 16 mg 

titanium oxide 0.4 mg 

yellow ferric oxide 0.3 mg 



A soft capsule shell was prepared according to the above formulation in the 
same manner as that of Example 5. A soft capsule preparation was further obtained 
in the same manner as that of Example 6. 



Example 9 (Stability test) 

The soft capsule preparation obtained in Example 8 was stored at 25°C and 
60% relative humidity (60%RH), and at 40°C and 75% relative humidity (75%RH), and 
contents and peroxide values were measured. NIK-333 contents are shown in Table 5, 
and the peroxide values are shown in Table 6. 



Table 5 

NIK-333 content (%) 



Storage condition 




Storage period 


(month) 






0 


1 6 


12 


18 


24 


25'C,60%RH 
40°C,75%RH 


102.5 
102.5 


100.5 100.8 
101.1 101.5 


100.2 


101.2 


100.8 


Table 6 




Peroxide value (meq/kg) 








Storage condition 




Storage period 


(month) 






0 


1 6 


12 


18 


24 


25 C C,60%RH 
40 < C,75%RH 


0.3 
0.3 


0.5 0.5 
0.7 1.1 


0.6 


0.7 


0.8 



Industrial Applicability 

The soft capsule preparation of the present invention is stable even after a 

long-term storage, although NIK-333 is a very unstable substance. 
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